The impact of an adherence enhancement program for low income HIV-infected Spanishspeaking Latinos on health literacy, patient-provider relationships, and adherence to HAART was examined. Evaluations were conducted at baseline, 6 weeks, and 6 months for participants (n ‫؍‬ 85) randomly assigned to either the intervention group or a comparison group; 69 (81%) remained in the study for the entire 6-month duration. The intervention group scored significantly better than the comparison group on 3 of 5 measures of HIV health literacy at 6 weeks and on 2 of 5 measures, at 6 months. While there was a weak trend for the intervention group to report an increase in self-efficacy of medication adherence management, baseline to 6 weeks, no other changes were significant. Perceptions of the quality of relationship and communications with their HIV-treating physicians improved both at 6 weeks (p ‫؍‬ 0.04) and at 6 months (p Ͻ 0.001). The comparison group showed little change baseline to 6 weeks and baseline to 6 months. While there was a trend for the pilot group to report better medication adherence, these differences were not statistically significant. Further evaluation of the impact of this adherence enhancement program is needed. 745 
INTRODUCTION I
T IS REASONABLE to presume that not all approaches to improving treatment adherence are effective for all groups. Multiple factors are associated with treatment adherence and different clusters of factors may play a more significant role in some groups more than others. Critical factors found to be important in promoting adherence among socioeconomically vulnerable populations, such as low-income Latinos, may or may not include those important to adherence in other populations. To date, the literature does not adequately address interventions effective for groups less able to understand their disease and treatment. This study examined the effects of a treatment adherence enhancement program on health literacy, patient-provider relationships, and adherence to highly active antiretrovirus therapy (HAART) in a population of low income Spanish-speaking Latinos receiving antiretroviral therapy in community-based clinics. It was hypothesized that pilot intervention program participants, relative to those in a comparison group, would show improved levels of health literacy, patient-provider communications and relationships, and improved adherence at the same time periods. Furthermore, changes in both groups with respect to selected health status indicators (CD4 and viral load) were examined at baseline, 3 months, and 6 months.
Latino populations at risk for poor access and utilization of services
HIV/AIDS continues to impose a significant toll on racial/ethnic disadvantaged populations of the United States. In particular, Latinos of the United States have been disproportionately affected by HIV/AIDS. Although Latinos represented 14% of the U.S. population, they accounted for 17% of the newly reported AIDS cases in 2000. 1 In California, the percentage of new AIDS cases among Latino men in 2000 was 42% and for women, 41%. 2 More than a third of Latinos participating in the Los Angeles County surveillance survey 1997-2001 (38%), learned of their AIDS diagnosis within 1 month of their learning their HIV status, compared to 26% of Caucasians and 22% of African Americans. Low-income Latinos are believed to be at relatively greater risk for morbidity and mortality related to HIV/AIDS because of withingroup vulnerability for access to and utilization of services among poor Latino men and women. 3 These data draw concern to the fact that poor Latinos are at greater relative risk for AIDS and represent a significant population entering the health care system with prior difficulties in accessing care and utilizing services. It is reasonable to assume that existing interventions planned largely for persons familiar with the health care system, adept in navigating and accessing the services they need, and possessing moderate to high literacy may fall short in addressing the needs of other less-prepared populations.
Studies of medication nonadherence in Latino populations
Problems in accessing care and utilizing services have implications for adherence to treatment. Adherence to antiretroviral therapies, particularly HAART, is problematic and a concern particularly among vulnerable populations. The management of medication adherence is made more complicated by the fact that multiple, sometimes overlapping factors, impact adherence. 4 , 5 Fogarty and colleagues, 5 isolating 200 separate variables summarized their review by indicating that some factors could be modified but others could not. Low health literacy and poor patient-provider relationships, factors frequently associated with nonadherence, are among those modifiable factors that can be addressed in adherence enhancement programs.
Rationale for targeting health literacy is borne out in multiple studies of the impact of poor health literacy. Kalichman and colleagues 6 reported that poor health literacy creates barriers to fully understanding one's illness and treatments and is associated with poor adherence outcomes in persons receiving combination antiretroviral therapies. Those with lower health literacy had lower CD4 counts, higher viral loads, were less likely to be taking antiretroviral medications, reported a greater number of hospitalizations, and poorer health than those with higher levels of health literacy. 7 These authors concluded that interventions are needed to improve medical care and health status of those with lower health literacy.
While there is ample evidence to support the finding that low health literacy is associated with poor medication adherence, data about within-group differences is not available. Nonadherence behaviors among low-income Spanish-speaking Latino populations with potentially low levels of health literacy have only recently been addressed. Studies of monolingual and bilingual Spanish-speaking patients have examined barriers to adherence; however, they have not included assessment of health literacy. Murphy and colleagues 8 reported the re-sults of focus group discussions with a sample of HIV-infected monolingual and bilingual Spanish-speaking patients (n ϭ 81) and identified the following most frequently reported barriers to medication adherence: (1) feeling depressed or overwhelmed, (2) simply forgetting, and (3) sleeping through a dose. Furthermore, they reported that only 32% of these patients were consistently adherent to their medication regimens. HIV health literacy was not assessed in this study. Garcia-Teague 9 conducted a descriptive study of adherence to treatment in low-income Latinas receiving treatment in community-based clinics (n ϭ 60) and found that 57% (n ϭ 34) reported more than 95% adherence to their medication regimens. Disruptions in psychosocial well-being and difficulty understanding clinic staff accounted for 27% of the variance in treatment nonadherence (a combined measure of clinic appointment keeping and medication adherence). Low-income Latinos may be at relatively greater risk than other groups for low health literacy and poor adherence due to problems of accessing care and utilizing services.
Adherence enhancement program
Reports of the effects of adherence intervention programs are limited. A recent review of published and abstracted reports on adherence intervention studies revealed only 11 studies measuring intervention effectiveness outcomes; only 4 had been published. 5 Furthermore, only 5 of these studies were randomized trials and none reported sustained intervention effects. There is some evidence that multicomponent cognitive-behavioral and education approaches may be effective. Murphy and colleagues 10 reported on the results of a small pilot trial of a multicomponent cognitive-behavioral therapy and nursing program to promote adherence. These authors found significantly higher levels of efficacy to communicating with clinic staff and to maintaining treatment. However, the intervention did not appear to significantly improve adherence to the recommended dose of their medication.
There have been a few randomized adherence trials that have shown efficacy in improving adherence. Although not targeted at Latinos, given the rarity of such studies, they need further discussion. Levy and colleagues 11 evaluated the impact of a multidisciplinary HIV adherence intervention for patients attending an ambulatory clinic at a large public hospital using both generalized education conducted by the study pharmacist and/or nurse and individualized follow up. Using multiple observations, they reported a significant decrease in self-reported number of missed doses for 4-, 7-, and 28-day time periods and a decrease in Morisky score, indicating an improvement in medication-taking behavior before and after the intervention. A crucial component of the adherence intervention included the identification of patient specific barriers to adherence and the formulation of strategies to circumvent these barriers.
In the design of the treatment adherence enhancement program for low-income Spanishspeaking Latino men and women (Es Por La Vida), strategies to improve HIV health literacy and relationships and communications with medical providers were emphasized in an effort to improve adherence behaviors. The primary goals of the program were to improve HIV-related health literacy and patient interactions with their care providers. According to various reports, the accepted distinguishing characteristics of health-literate individuals include the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions. 12 Furthermore, individuals' health literacy skills and capacities are influenced by their education, culture, and language. 13 It follows that HIV-related health literacy would include those skills and knowledge to obtain, process, and understand HIV-related information, and that these skills and knowledge are influenced by the particular educational level, culture, and language of the group in question. Informational support was deemed critical.
The specific aims of the instructional modular program, conducted in Spanish by bilingual treatment advocates and a nurse practitioner, were to improve HIV health literacy and to teach respectfully assertive communications to improve disclosing and receiving key information in conversations with their physicians and nurses. The instructional modular content pre-sented in small groups included a broad range of didactic information as well as interactive group experiences designed to enhance participants' HIV knowledge and treatment in a manner that was consistent with the education, culture, and language of the participants and to make learning pleasurable and create behavior change. Content areas included: (1) basic HIV/ AIDS information, (2) barriers and facilitators of adherence management, (3) maintaining quality of life and controlling illness-related stress, (4) reducing risks related to transmitting HIV and management of substance use, and (5) communication skills with their physicians and other health care providers and maintaining effective family and community support systems. The program consisted of the 5-week instructional support modular program with a 6-month follow-up nurse case-management component focusing on the barriers to adherence and strategies to minimize these barriers.
Particular attention was given the need to introduce information in ways understandable to these patients. Written materials were prepared at sixth-grade level using simple language. Attention was drawn to key points outlined and bolded. All materials were read and discussed in detail in the context of a shamefree environment to encourage discussions of any details that were confusing or unfamiliar. Additionally, concern for the acceptability of the program led to the development of culturally specific strategies for this population. For example, the core cultural value of simpatia (the desire to maintain harmony, politeness, and respect in relationships) was considered in program content dealing with how participants might communicate with their health providers in discussions during their clinic visits. This analysis is a follow-up of an ongoing study of the effectiveness of an adherence enhancement program for HIV-positive Latinos by these authors. The prior interim description and analyses are presented in previous publications. 14, 15 
MATERIALS AND METHODS

Participants
Participants receiving care at two administratively linked clinics in east Los Angeles were randomly assigned to receive the intervention program (Es Por La Vida) and the comparison group receiving standard clinic care only. According to the clinics' Ryan White Care Act report data, the clinics serve approximately 1000 HIV-infected clients annually and admit 10-12 new patients every month. Over three quarters of the clinics' patients are Latino and male. Additionally, almost all patients report incomes substantially below the Federal poverty level.
All clinic medical records were screened by the clinical trials staff; 176 patients were identified by these staff as eligible for the study using the following criteria: male or female, 18 years or older, and had problems with medication adherence as charted in the patients medical record (progress notes). Clinical trial staff contacted all eligible patients by phone and or letter; however, 19 could not be reached by phone or could not receive mail (16 disconnected phones and 3 individuals were homeless) and 6 patients did not qualify because either they had changed their primary place of care or were not a clinic patient according to medical records.
The remaining 151 potential participants were screened a second time by clinic staff to ensure that they met all study criteria: Spanishspeaking, detectable viral load, stated problem with adherence, and taking antiretroviral medications for at least 3 months. Patients had both a problem with adherence as well as a detectable viral load; those having adherence problems with undetectable viral loads were excluded from the study. An additional 58 patients did not meet study criteria for the following reasons: 3 patients did not speak Spanish, 1 could not be located (was out of town), 12 were not taking antiretroviral medications, 26 had undetectable viral loads according to most recent laboratory data, 6 declined to participate giving no reasons, 1 was not feeling well, 4 were too busy, 1 stated that participation would be too inconvenient (she did not want to be out late), and 4 were no shows.
The final sample of 93 potential participants were consented, enrolled, and randomized (20 at a time) to either the pilot intervention or comparison group. Of these, 8 additional participants were excluded for the following reasons: 3 did not show and were unable to be contacted, 1 never started medications despite claiming he was taking medications, 3 had undetectable viral loads, and 1 was reassigned to a clinic specializing in HIV and pregnancy. The remaining sample of 85 included 42 intervention-and 43 comparison-group participants. Once qualifying and starting the program, all patients remained in the study. Being naive to medication, on or off medication, and numbers of previous medication combinations, were not considered in including participants. Changes in medication, discontinuation of a medication or the addition of another, did not constitute a reason to drop participants from the study. None of these patients were taken off antiretroviral therapy.
While 42 pilot program and 43 comparison group participants were initially enrolled, 2 participants in each group (a total of 4) were lost to follow-up and were unable to be reached initially after the instructional component of the program. Baseline and 6 weeks (immediately after instructional modular program) data were available for 41 intervention and 40 comparison group patients. From 6 weeks to 6 months, an additional 5 participants in the comparison group and 7 participants in the pilot group were lost to follow-up, for an attrition rate of 21% for the intervention group and 17% for the comparison group. Analysis of the characteristics of these 16 patients revealed that they had a poorer understanding of HIV terms (11.00 versus 13. 
Procedures
The University's Human Subject's Protection Committee and the Internal Review Committee at the participating clinic granted approval for conducting the study. Signed informed consent was obtained from all participants in the study.
Data used in these analyses were gathered from chart review and direct face-to-face interview. Potential participants enrolled in the study were first screened by the clinic's clinical trial staff on the basis of time since diagnosis (3 months), receiving HAART for at least 3 months, and whether problems with medication adherence were noted in the patient progress notes in the medical record. Upon enrollment, all participants received a code number from a published table of random numbers and assigned to either the pilot intervention group or comparison group.
Modular instruction was provided by the nurse practitioner and health educators to pilot group patients only and included five sequential sessions aimed at increasing patients' HIV knowledge and abilities to communicate with medical staff. After these modular sessions, phone call and face-to-face encounters with the nurse practitioner were conducted with pilot group participants. In contrast to the modular instruction, the focus of the nurse case-management sessions was to address patients' unique actual or potential risks for nonadherence using problem-solving and motivational interviewing strategies starting with where the patient was. These sessions included reviewing content that they not having fully understood in the group sessions, identifying ways to lower barriers to change, problem solving ways to address specific barriers to adherence management, and identifying community, treatment, and social support services or referrals to help them to address barriers to adherence. This follow-up strategy was important in verifying the patient's understanding by having them summarize what they were to do and what the nurse practitioner would do.
Data on HIV health literacy, patient-provider relationships, and medication adherence were collected in interviews with participants at baseline, at 6 weeks (immediately after the instructional modular component of the program) and at 6 months (at the conclusion of the nurse case management follow up). A foreign medical graduate fluent in Spanish was trained to administer the face-to-face surveys conducted in interview format. In addition to having advanced training in HIV risk reduction and interview approaches through the Centers for Disease Control (CDC), specific training in conducting the survey included procedures for protection of human subjects and practice and feedback about potential scenar-ios that may be encountered. This project director also collected data from the medical records including laboratory values for CD4 count and viral load and viral log changes at baseline, 3 months, and 6 months. Project meetings were held weekly to examine quality of data from the medical records and to provide assurance that interview data was collected consistently.
Measures
As indicated, assessment measures included patient self-report and medical record data including laboratory findings on all intervention and comparison group patients.
Sociodemographic characteristics. Data including age, gender, country of birth, income, primary language, and total years of education as reported by participants on the demographic portion of the survey. The process by which a person incorporates a new culture, 16 was measured with Marin's 5-item acculturation subscale assessing only facility with language. Strong support exists for the validity and reliability of this scale in Latino populations. 17 Scores on this scale were 1 to 5, with higher scores indicating more use of English and therefore, higher levels of acculturation. 18 In this study, the Cronbach ␣ coefficient at baseline was 0.68 for the intervention group and 0.86 for the comparison group.
Laboratory findings: health status/disease progression. Health status and disease progression were assessed with self-report and clinical laboratory information in the patients' medical charts using a modified version of the data abstraction tool to measure morbidity outcomes developed for Ryan White funded service providers. Disease progression was assessed with data about disease parameters (CD ϩ T-cell count, HIV-RNA viral load (copies per milliliter, reverse transcriptase-polymerase chain reaction {RT-PCR} assay]) as indicated in the laboratory reports. Analysis of viral load was conducted using viral load as both a continuous and categorical variable. Current viral load was recorded as the most recent viral load results, within 2 weeks of the medical chart review (baseline, 3 months, and 6 months). Selfreported health status was measured with an item assessing perceived level of general health status in the past week.
Measures of health literacy. In this study, both measures of HIV health literacy and specific measures of HIV treatment literacy were used.
Modified REALM. The Rapid Estimate of Adult Literacy in Medicine or REALM in its original form is a short screening instrument designed to be used in public health and primary care settings to assess patients with low reading levels. 19 REALM is preferred over other literacy measures because it assesses medical knowledge and is easily implemented with clinic populations. To make the instrument applicable for HIV patient populations, HIV terms were added to the original set of medical terms. In keeping with the format of the original REALM, 24 additional medical terms were chosen as they reflected varying levels of difficulty. For example, terms ranged from HIV, virus, and symptoms (lower level of difficulty) to terms such as viral replication, protease inhibitors, HIV-resistant strains (higher level difficulty). Individuals were asked first if they had heard these terms (recognition) and second, whether they could explain them (understanding). Two scale scores were derived: global recognition and global understanding of medical terms. Chronbach ␣ on the combined sample for the recognition scale were 0.81 at baseline, 0.82 at 6 weeks, and 0.74 at 6 months; and for the understanding scale, 0.79 at baseline, 0.84 at 6 weeks, and 0.79 at 6 months.
HIV illness and treatment knowledge and misconceptions scale.
We assessed HIV/AIDS disease and treatment knowledge and misconceptions using a 17-item survey that included basic knowledge of HIV transmission and treatment, and included common and important misconceptions. Items were derived from previous research assessing HIV-related knowledge among Latino populations about HIV transmission and prognosis 18, 20 and included items from HIV medication information pamphlets to assess potential misconceptions about HIV antiretroviral therapy. Respondents were asked to respond to this list of 17 statements about HIV illness and treatment (10 items for HIV illness and 7 items for HIV treatment knowledge) by stating whether they thought each statement was a Myth or Fact. Examples of statements were, "You can catch HIV from a toilet seat" and "If you feel good, you don't really need to take antiretroviral medications." "Don't know" responses were coded as incorrect. To construct scale scores, correct answers were summed to form a score ranging from 0 (no knowledge
Finally, a question about whether they believed they needed to continue taking HIV medication or experience a risk of getting sicker was used to assess the level of their understanding about the importance of medication adherence with 1 ϭ very high risk of getting sicker, 4 ϭ nonexistent risk of getting sicker.
Relationship and communications with health care providers. Perceptions of the quality of relationship and communications with health care providers was measured with two subscales: one assessed their relationship with medical staff and the other, their relationship with their specific HIV-treating physician. The relationship/communication with medical staff (doctors and nurses) scale (7 items) included how well their medical staff explained their medication, how well they listened, and how well they answered their questions on a scale of 1 ϭ very poor/poor to 5 ϭ excellent/ the best. Alpha reliabilities on the combined sample for this scale were 0.90 at baseline, 0.92 at 6 weeks, and 0.92 at 6 months. The second scale (9 items) refers specifically to the participants' relationship and communications with their HIV physician (the physician they saw most often in the clinic). This scale consisted of 9 questions and included how well their physician understood them and involved them in making decisions about their care. ␣ Reliabilities on the combined sample for this scale were
months).
Measures of adherence self-efficacy beliefs and self-reported medication adherence. Medication adherence self-efficacy was measured with an item from the Adult AIDS Clinical Trials Group (ACTG) Adherence Baseline Questionnaire 21 that asked about participants level of certainty that they had mastered their medication regimen requirements. They were asked to identify how certain they were that they could take all or most of their medications correctly, 0 ϭ not at all sure and 3 ϭ extremely sure.
Assessment of adherence behaviors were also measured with questions from the ACTG baseline questionnaire modified for use in this study. Participants were first asked to list each of their antiretroviral medications by name with the help of a picture depicting the color, shape, and size of antiretroviral medications. They were then asked about their adherence to each of their medications for the following points in time: yesterday, the day before yesterday (2 days ago), 3 days ago, and 4 days ago. Although self-report of medication adherence is an indirect method of actual medication taking, it has predicted important virologic and immunologic outcomes.
For the purpose of this study, medication adherence to dose was analyzed in not one but a multitude of ways as recommended. First, it was calculated as a percentage of those missing 2 or more doses in the last 24 hours and last 4 days (% missing 2ϩ doses last 4 days and past 24 hours). Second, the proportion of doses missed per day was calculated by dividing the number of doses they should have taken by the number they took for each of the 4 days. The average proportion for the 4 days was calculated by averaging the mean proportion of doses missed for all 4 days (average 4-day proportion missed). Next, the standard of more than 90% and more than 95% adherence were used. Percentages of participants who missed on average greater than 10% or 5% of their medications during the last 4 days were calculated for both groups. Dichotomous variables were created identifying those who had greater than 90% and greater than 95% adherence to their antiretroviral medication regimen in the past 4 days.
Data analysis
Initially, baseline descriptions of the intervention and comparison group participants were analyzed using univariate statistics (means, standard deviations, and percentages). To examine the relative effectiveness of the program, comparisons were made between the intervention and comparison group on the amount of change that occurred from baseline to 6 weeks and from baseline to 6 months. Data from the two research conditions (intervention and comparison groups) were examined for equivalency using McNemar tests for comparing dichotomous measures over time. Twosample t tests were used to ascertain differences in change scores between the comparison and treatment groups for each time period. Pooled t tests were used to examine change scores for variables with equal variances and Satterthwaite t tests were used for variables with unequal variances. Bivariate analyses were conducted to examine the change from baseline to both follow-ups (6 weeks and 6 months). Because there were significant differences between groups at baseline, it was important to measure the within-group change between time periods. As such these analyses do not examine the differences in scores between groups; rather, the amount of difference between time periods within each group. This procedure is important when differences between groups exist at baseline and it is not possible to simply compare groups on degree of change using which group had the larger score. To examine changes in viral load, categorical variables were constructed using the dichotomous measure of viral load Ϯ 400 copies per milliliter. Proportion of participants more than 400 copies per milliliter in each group were analyzed. Additionally, viral load changes were examined as a function of viral log decreases of a decrease of 0.50 or more and more than 1.00 or more logs.
With the current sample sizes there was enough power to find significance for larger effect sizes. Between baseline and 6 weeks there were approximately 40 cases per group (80 total), with a large effect size (0.7), ␣ at 0.05, the data will have a power of 0.87 and will find significance for t ϭ 1.990. At 6 months, there were approximately 70 cases (35 per group) with a power of 0.82 and significance for t ϭ 1.996 (␣ ϭ 0.05).
RESULTS
The sample of 85 participants was largely male, born outside the United States, and had less than 12 years of education. Half reported incomes less than $500 per month and Spanish was the language spoken at home for nearly all.
Differences in intervention and comparison groups at baseline
There were no significant differences between groups with respect to age, gender, proportion born outside the United States, education, income, or language spoken at home ( Table 1 ). The average age of the intervention group was older (M ϭ 42 Ϯ 8.3 versus M ϭ 40 Ϯ 9.3) and more reported average monthly incomes less than $500 (48% versus 34%) but these differences were not significant. There were no significant differences in level of acculturation, defined as facility with language (not tabled). Both groups had less than moderate scores, less than 2 on this scale (potential range, 1-5 with 5 representing greater facility with language). More than two thirds of the entire sample reported male to male encounters as being the only possible source of their HIV infection. There were no significant differences between groups with respect to risk factors: 71.4% (n ϭ 30) of the comparison group participants and 67.4% (n ϭ 29) of the pilot intervention group participants reported male to male sexual encounters while 19.1% (n ϭ 8) of the comparison group and 20.9% (n ϭ 9) of the intervention group reported heterosexual encounters as being the only possible source of their HIV infection.ˇOne participant in each group reported injection drug use (IDU); and this was IDU only and IDU with male-to-male sexual encounters.
Those in the comparison group were diagnosed more recently 4.8 years versus 7. There were no statistically significant differences between groups on absolute viral load; however, the groups did differ using the criteria, more than 400 copies per milliliter. Fortyfive percent of the participants in the comparison group had viral loads less than 400 copies per milliliter versus 67% of those in the pilot group [ 2 (1) ϭ 4.26, p ϭ 0.04]. Using CD4 count, there were statistically significant differences between groups on absolute CD4 count (mean for the comparison group was 377 and the pilot group, 212) [F(1,85) ϭ 7.42, p ϭ 0.01], but no differences between groups having CD4 counts less than 200 cells per mm 3 . Forty-six percent of the comparison group members had CD4 counts less than 200 compared to 56% in the pilot group. Further, no statistically significant differences were found with any of the antiretroviral adherence measures at baseline. Table 2 indicates that HIV knowledge (global HIV disease knowledge) significantly increased more for the intervention group than for the comparison group from baseline to the 6-week follow-up (t ϭ 2.22, p ϭ 0.03). Significant differences were also shown on measures of recognition and understanding of HIV terms. Recognition of HIV terms showed the greatest difference between intervention and comparison groups for both time periods (baseline to 6 weeks (t ϭ Ϫ2.97, p Ͻ 0.0001); baseline to 6 months, (t ϭ Ϫ3.16, p Ͻ 0.0001).
HIV health literacy
These same results occurred for understanding of HIV terms: baseline to 6 weeks (t ϭ Ϫ3.52, p Ͻ 0.0001) and baseline to 6 months (t ϭ Ϫ3.93, p Ͻ 0.0001) (Scatterthwaite t test for unequal variances). Recognition of HIV terms increased by about 4-5 points for the intervention group for both time periods and only 1 point for the comparison group for these same time periods. The comparison group did not show much difference in changes in understanding HIV terms, but the intervention group increased by 5 points from baseline to 6 weeks follow-up and by 6 points from baseline to 6 months follow-up (Table 2 ). There was a trend in the difference in perceived risk of discontin- 11.62%
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Ϫ0.49%
Self-efficacy adherence management uing medications favoring the pilot group, a change in perception about the need to stay on ARV medication or risk getting sicker (1 ϭ very high risk of getting sicker, 4 ϭ nonexistent risk of getting sicker). A decrease indicates an increase in their perception of being at risk. At follow up, there was a trend for the intervention group to perceive themselves as being at greater risk of becoming sicker if they discontinued antiretroviral medications (t ϭ 1.84, p ϭ 0.07).
Communications and relationships with medical staff and HIV physicians
Over the course of the study, pilot group participants showed a significant improvement in their relationships and communications with their HIV-treating physicians and medical staff ( Table 2) . Pilot group participants' relationship and communications with their HIV-treating physicians improved from baseline to 6 weeks (t ϭ Ϫ2.06, p ϭ 0.04) and from baseline to 6 months (t ϭ Ϫ4.54, p Ͻ 0.0001). The pilot group also showed improvement in communications with medical staff from baseline to 6 months (t ϭ Ϫ2.99, p ϭ 0.004). In contrast, the comparison group showed little change in either measure for any time point.
Self-reports of adherence
There was a trend for pilot group participants to more likely report that they were able to take their medications as directed, compared to comparison group participants, during the baseline to 6 weeks time period (t ϭ Ϫ1.68, p ϭ 0.10). The intervention group showed a one-quarter point increase in medication adherence self-efficacy, and the comparison group showed a sixhundredth of a point decrease during this time period. Examining adherence behaviors as dichotomous measures, the comparison group showed a significant increase in nonadherence compared to the pilot group. The pilot group reported missing doses in the past 4 days and the past 24 hours with the largest decrease in 2 or more dosages missed being within the first 6 weeks. However, the change at 6 months was not as striking. In contrast, the comparison group reported a greater likelihood of missing 2 or more doses within both 4 day and 24-hour time frames. However, the only change nearing significance was found in the comparison group in the baseline to 6 month follow up with missing 2 or more doses in the past 24 hours (McNemar ϭ 3.60, p ϭ 0.06) ( Table 2) .
There were no statistically significant differences between the pilot and comparison groups on missed doses in the past 4 days. Using the criteria, greater than 90% adherence, there were no significant difference in degree of change between groups. However, the comparison group showed a decline in proportion reporting greater than 90% adherence at 6 weeks and 6 months, while the pilot group showed an increase in proportion reporting greater than 90% adherence at 6 weeks but the increase was not sustained at 6 months. Using the criteria of greater than 95% adherence (those missing one or more doses in 4 days), the pilot group showed a greater (but not significant) increase in proportion of persons being adherent than the comparison group; baseline to 6 weeks, Ϫ11.97% for the comparison group and 8.03% for the pilot group. From baseline to 6 months, Ϫ4.85% of comparison group members and 1.71% of pilot group participants were more than 95% adherent. The pilot group showed some improvement in other adherence measures, but none were statistically significant.
Health status
As previously noted, while there were no statistically significant differences in the intervention and comparison groups with respect to viral loads greater than 400 copies per milliliter, they did differ on absolute viral load with the comparison group having a lower viral load. Examining the changes in viral load from baseline to 6 weeks and baseline to 6 months revealed differences between the groups but these were not significant. The comparison group had fewer people with viral loads more than 400 copies per milliliter (an 11% decrease from baseline to 6 weeks and a 6% decrease from baseline to 6 months. The pilot group had an increase of 4% in those with viral loads more than 400 copies per milliliter from baseline to 6 weeks with no change occurring between 6 weeks and 6 months. However, these findings were not statistically significant. A significant difference was found between comparison and pilot groups in whether individuals had a drop in viral log greater or equal to one, [ 2 (1) ϭ 6.29, p ϭ 0.01] and greater or equal to 0.50 [ 2 (1) ϭ 4.79, p ϭ 0.03]. In other words, the pilot group showed a greater drop in log measurement from baseline to 6 months follow up using both a log difference of 0.50 and 1.00.
The association between greater than 95% adherence at both 6-week and 6-month follow-ups (consistent adherence) and whether there was a significant change in viral load from baseline to 6 month time periods was examined. Those with consistent adherence had a greater decrease in viral load from baseline to 6 months (consistent adherence ϭ Ϫ49,512 decrease in viral load from baseline to 6 months and inconsistent adherence ϭ 6304 increase in viral load from baseline to 6 months). However, this was not statistically significant. Further examination found the difference between consistent and inconsistent/ non-adherence and change in viral load for those in the pilot group to be a trend but not statistically significant, [F(1,32) ϭ 2.94, p ϭ 0.10]. Within the pilot group, those with consistent adherence had a decrease in viral load by 85,670 on average, while those with inconsistent adherence or nonadherence at 6 weeks and 6 months had an increase in viral load by 33,243 on average. The comparison group showed a decrease in viral load regardless of adherence, but these changes were not statistically significant.
DISCUSSION
As antiretroviral therapy becomes more complex, requiring very high standards of adherence, patients' understanding of their treatment becomes critical. It follows that patients require more knowledge of their condition and treatment and necessary skills in communicating with their medical providers to ensure optimal treatment efficacy. Particular concern should be raised for populations whose levels of health literacy may be low and whose access to and utilization of services, for a variety of reasons, might be limited.
This study evaluated a medication adherence enhancement program, relative to a comparison group, in improving HIV health literacy and patient-provider relationship and communications and subsequent adherence behaviors over a 6-month period. While reports of the effects of adherence intervention programs are limited, there is some evidence that multicomponent programs are effective. For example, Murphy and colleagues 10 reported the results of a small pilot trial of a multicomponent cognitive-behavioral therapy and nursing program to promote adherence and demonstrated that significantly higher levels of efficacy to communicate with clinic staff and to continue treatment, and a trend toward an increase in taking medications as scheduled were found. However, the intervention did not appear to significantly improve adherence to dose. And, only one Latina/o was enrolled in this study. Exactly what interventions and how these may be adapted for use in a variety of populations was not fully explored.
In this study differences between the pilot and comparison groups were shown on disease management skills (health literacy and patient-provider communications) in keeping with the primary focus of the intervention. There were significant differences between groups on improvement on most measures of HIV health literacy. Although patients in the intervention group, on average, had lower levels of HIV-related knowledge and recognized fewer HIV-related terms at baseline, their improvements at 6 weeks and 6 months on measures of health literacy (recognition and understanding of HIV terms) were significantly better than those in the comparison group. Consistent with these findings was a trend for the patients in the intervention group to report greater adherence self-efficacy, baseline to 6 weeks. Changes in patient-provider relationships were also more apparent in the pilot group at both follow-up periods (6 weeks and 6 months) with little change in the comparison group.
The impact on adherence behaviors was less obvious. Changes favoring improved dosage adherence at more than 95% or more than 90% in the intervention group were not statistically significant. While these differences were not significant, there were trends approaching significance with other measures of adherence.
For example, the comparison group reported a greater increase in missing 2 or more doses in the last 24 hours, baseline to 6 months, compared to those in the intervention group.
Initial differences between groups on viral load (more than 400 copies per milliliter) and absolute CD4 count were consistent with findings that comparison group members received a diagnosis sooner and entered the study in better health. There were, however, no statistically significant differences between groups on absolute viral load and CD4 counts more than 200 cells per mm 3 at baseline. The pilot group showed a very slight increase in those with more than 400 copies, but no further increases in viral load more than 400 copies per milliliter were detected at 6 months. Viral load changes were most evident in the pilot group with a greater drop in log measurement from baseline to 6 months follow up using both a log difference of 0.50 and 1.00.
The results of this study must be interpreted with caution. Further study of the effects of the program is warranted. Future research might identify what part of the intervention is critical to promoting HIV health literacy and adherence and what part is useful but not essential. The lack of significant findings in self-reported medication adherence may be because of a number of design constraints. Although larger than that of some studies, the sample size was sufficient to detect large effects but insufficient to determine significant treatment effects. This places significant limitations on the ability to detect differences in the comparison and intervention groups over time. More subtle changes could not be detected.
This study added to the literature by reporting changes in virologic outcomes. While other studies have noted improvement in virologic outcomes, many have only offered descriptive information without testing for significance. 22 Assessing significant changes in virologic outcomes and interpreting their meaning is not straightforward. A detectable viral load is only one measure of adherence. Of particular concern is the timing of collection of survey data to correspond with biological markers. In this case viral load readings and adherence data from surveys at baseline and again at 6 months were most useful. Although there is an association between adherence and viral load, the association is not perfect. 23 Some patients with adherence problems could continue to have undetectable viral loads for some time after exhibiting adherence problems. Nonadherent patients with undetectable viral loads were excluded from this study and this presents a potential limitation of this study. Furthermore, a high viral load does not necessarily mean the individual is nonadherent. Many of these patients in this study were antiretroviral experienced and had developed viral resistance prior to the study. As such, even 100% adherence in a pan-resistant patient will not result in adequate viral control. Also, there were new medications being introduced at variable times to rescue the resistant-virus patient that confounds which factor resulted in viral control: better adherence or better medicine. We did not examine if medication changes affected clinical outcomes. Perhaps working exclusively with antiretroviral naive patients would have shown more significant viral control differences between groups.
Second, self-report was the only measure of adherence behaviors. While self-report has been found to be significantly associated with changes in viral load, 24 additional measures of medication adherence using multimodal approaches, namely, medication electronic monitoring systems (MEMS), pill count, pharmacy refill records, and self-report, would strengthen outcome measurement. Deriving composite adherence scores when multiple methods of measuring medication adherence are may be more effective in predicting viral load changes and understanding of the effects of any adherence enhancement program on adherence management. Advances in constructing composite adherence scores (CAS) have been described 25, 26 and offer increased validity in determining the effects of adherence enhancement programs on medication adherence behaviors.
CONCLUSIONS
A unique facet of this study is that it was conducted with low-income, low-literate Spanishspeaking Latino men and women, most of whom were not born in the United States, inherent in the design of this treatment adherence enhancement program providing culturally and linguistically appropriate content and skills training. Because of the low literacy levels of the population targeted in this pilot, level of HIV related health literacy and patient-provider communications were believed to be critical targets in an adherence enhancement initiative. It is important to consider that literacy problems require more time to strengthen patients' self-care skills and knowledge. Together with the fact that high levels of adherence are difficult to achieve in even the most knowledgeable patient, abbreviated short-term interventions are not likely to be efficacious with these groups. Additionally, sensitivity to the feelings of patients with low literacy about their lack of knowledge is important and requires that information be offered in ways not to embarrass them. Under these circumstances, particular care is needed in both assessing knowledge deficits and promoting patient learning about their disease and treatment.
Intervention strategies useful to other groups with moderate to high levels of HIV knowledge may have insufficient impact on those who have limited baseline knowledge of their condition and treatment. In this program, cognitive-behavioral educational strategies were used to increase patients' knowledge and selfefficacy in managing adherence and communicating effectively with medical providers; however, cognitive-behavioral therapy was not provided, nor was any other systematic stress management training. Simoni and colleagues 19 concluded that a variety of approaches have been used to enhance adherence with varying levels of effectiveness. Furthermore, while pharmacist-led individualized intervention, a cue-dose training combined with monetary reinforcement, and self-efficacy promoting cognitive and behavioral educational intervention programs have shown some promise, to date most programs have been small pilot studies and exhibit methodological problems which limit confidence in encouraging findings. Any further testing of this program requires attention to the limitations noted.
In conclusion, multiple factors influence medication adherence and many of these factors may not be amenable to change with shortterm enhancement programs. This program targeted two major factors influencing adherence that were modifiable: health literacy and patient-provider relationship and communications. It is conceivable that patients can not be sufficiently motivated toward adherence unless they first understand their disease and treatment. HIV-related health literacy and patient-provider communications were deemed to be primary critical targets in this adherence enhancement initiative. While the results were promising, further research is needed to examine the impact of this adherence enhancement program on this population of low-income, low-literate HIV-positive men and women receiving care in community-based settings.
